Introduction
In the last decade, a large number of scientific papers [1, 2, 3] on the development and study of the main modes of synchronous generators with permanent magnets being diverse in design solutions have appeared, due to the wide possibilities of their practical use as alternative energy sources. The use of permanent magnets instead of electromagnetic excitation of the generator that are based on rare earth metals such as Nd can significantly improve the efficiency of a synchronous generator, reduce its weight and size parameters and ensure reliable operation with virtually unlimited service life of permanent magnets. The idea of designing a synchronous generators based on serial asynchronous motors of low power performance IP44 or IP54 seems also attractive [4, 5, 6] . Such synchronous generators running on the rectifier followed by conversion of electrical energy into DC inverter to power frequency current, are in high demand with a wide range of consumers. Thus the research aims to study promising alternative energy sources, such as synchronous permanent magnet generators.
Magnetoelectric interface coupling theory
We consider an example in which round rectangular shape is fixed on a steel core. At a small distance from the plane of the coil moves the permanent magnet. Let the plane of the North pole of the magnet be parallel to the plane of revolution (Fig. 1) . Then, it is obvious that in accordance with the law of electromagnetic induction, the value of EMF occuring in the coil will depend on the dimensions of the coil, the magnetic field of the permanent magnet and the velocity of its movement.
Direction of intuitional EMF in the round is determined according to the Lenz principle, and its instantaneous value To simplify the calculation, we assume that the linear dimensions of a coil and a permanent magnet in the direction of its movement are the same, then from expressions (1) is the movement of the permanent magnet, which is calculated of the time t=0 of the approach of the permanent magnet to the edge of video hand movement point-in-time approach to the edge of the coil on the opposite side, that is, to match the symmetry axis of the coil and the permanent magnet; where v is the average velocity of the permanent magnet; a is the linear dimension of a coil; B is magnetic induction; max S is maximum active cross-sectional area of the permanent magnet defined during its movement. It is obvious that when the magnet leaves the zone loop, magnetic flux begins to decrease, the EMF will change direction, but it will be symmetric with respect to EMF arising from the increase of the magnetic flux. Therefore, the analysis can only state the case of increasing the magnetic flux, that is, the entry of a permanent magnet in the area round.
If the permanent magnet has a rectangular cross-sectional shape ( Fig. 1, a) , the current (instantaneous) value of the cross-sectional area of the permanent magnet moving in the area round with an average velocity v is given by the expression:
Тhe instantaneous value of magnetic flux is linked with the coil:
Substituting the expression of the magnetic flux (4) in formula (1), after the operation of differentiation the value of the EMF in the circuit inductional is obtained (Fig. 3, b The design of the generator
The stand includes: electromechanical system consisting of an induction motor and synchronous magnetoelectric generator interconnected with a transmission belt; three-phase rectifier (TPR); load resistance (R); frequency converter for controlling the rotor speed of the induction motor (FR); protection and switching electrical network, current transformers, resistive chain for measuring the phase voltage of the induction motor, and connecting wires.
The stator comprises a cylindrical packet, typical for an electric machine and based on the asynchronous motor composed of electrical steel sheets on the inner surface in which grooves for accommodation of the armature windings are located.
The stand scheme is shown in Fig. 2 .
Fig. 2. Stands scheme for testing synchronous magnetoelectric generator
The main parameters of the generator necessary for the calculation of magnetic fields are given in Table 1 . The study of the magnetic field and emf
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As a result of the mathematical modeling of the synchronous generator with permanent magnets, the transverse magnetic field (Fig. 3, a) and longitudinal (Fig. 3, b) armature reaction at rated current in the stator winding are calculated.
Based on the method of calculation of the induced emf in the programming environment Borland Delphi 7.0 implemented software [4] . The results of the calculation of the induced emf obtained in the program, and a pilot study conducted on laboratory bench designed for 1/2 of the period are shown in Fig. 4 . 
Summary
The results of modeling and field tests show good agreement. The developed mathematical model is adequate physical processes occurring in the electromagnetic generator system. The resulting equation for the calculation of the induced emf can be used as part of a more complex mathematical model of the magnetoelectric generator, for systems of different physical nature.
